Introduction
Heat shock/stress proteins (HSPs) are a set of conserved proteins induced in virtually all cells and tissues by a number of cellular injuries, including exposure to elevated temperatures, reactive oxygen species (ROS), and phagocytosis of selected cells and/or pathogens. HSPs function as molecular chaperones and participate in translocation, folding and refolding of nascent peptides or proteins altered by the above mentioned conditions. They protect cells from the adverse conditions associated with protein denaturation and exert important survival functions in stressed cells.
Stress proteins are usually named according to their apparent molecular weight and classified into families according to their respective inducers. The glucose regulated proteins (GRPs) are members of those families induced by glucose deprivation or alterations in calcium metabolism leading to an increase or decrease in cytosolic free calcium as induced, for example, by calcium ionophores. Heme oxygenase is also part of the stress protein families; in human cells it is an oxidation specific stress protein and may function as a radical scavenger. 5, 6 Although universal, the stress response is modulated by cell differentiation and appears particularly complex in human monocytes-macrophages. 7, 8 In these cells, we In contrast, when cells were preincubated overnight with OM-85 and then activated with either PMA or opsonized zymosan, there was no priming effect on human peripheral blood monocytes for superoxide production (not shown). This latter result was also observed when using OM-89.
Effects of 0M-85 on protein synthesis: The bacterial extracts did not induce the synthesis of HSP70 or any of the classical HSPs. Fig. 2 shows one of more than 20 experiments using biometabolic labelling. The lack of HSP70 induction was further established by using the more sensitive technique of Western blotting with monoclonal antibody against the inducible HSP70 (Fig. 3) . When OM-85 was used at very high concentrations (1-2 mg/ml), there was, in some experiments, an inhibition of normal protein synthesis (Fig. 2 (Fig. 4) (Fig: 6) . These results are in good agreement with previous reports on Ca 2+ mobilization by OM-85 and OM-89 in PMN cells 15 and support the hypothesis that the 78 kDa doublet induced by these agents could be GRP78. 
Discussion
The results of this study establish that the bacterial extract OM-85 is able to modulate metabolic functions in monocytes. Indeed we observed that OM-85 and, to a lesser extent, OM-89 activate the respiratory burst in human monocytes (Fig. 1) , as well as in neutrophils (our unpublished data and Reference 15). This activation appeared to result from a direct effect on the enzyme NADPH oxidase since pre-incubation with both extracts failed to prime the cells for further stimulation. OM-85 thus appears unique as a compound able to directly activate NADPH oxidase, but without resulting in the priming of the enzyme, which is in contrast with a number of other compounds, including phorbol esters, calcium ionophores or tumour necrosis factor-a. Activation of phagocytes by OM-85 for 0,7 generation may contribute to the host's anti-bacterial defences as reported previously. '5 In agreement with our control experiments Bottex et al. '6 also showed that the stimulatory activity of OM-85 is not due to residual contamination with LPS. In contrast, the fact that OM-85, as well as OM-89, failed to prime monocytes for 0,7 production suggests that these products have no pro-inflammatory activity, at least with respect to the involvement of ROS in inflammation.
Since heat shock proteins are markers of a variety of cellular stresses, we investigated the effects of the bacterial extracts on protein synthesis in human monocytes. OM-85 induced neither classical stress proteins nor the oxidative stress specific heme oxygenase even under conditions where the synthesis of total protein was reduced (see Fig. 2 (Fig. 3) . Similar results were obtained with OM-89. We have previously reported that phagocytosis of whole $. aureus induced in monocytes the synthesis of HSP70. This induction was enhanced and heme oxygenase was induced in the presence of iron. With the bacterial extracts, however, and even with the potent activator of O iproduction, OM-85, iron failed to increase HSP70 and heme oxygenase synthesis (Fig. 4) .
The lack of induction of HSP70 by OM-85 indicates that this agent does not lead to the type of cellular toxicity which in turn will induce a stress response. Furthermore, since the induction of heme oxygenase is dependent upon the intracellular generation of the highly reactive hydroxyl radicals, the lack of such induction by cytokine production in normal subjects. 28 Our data indicate that increased production is associated with increased intracellular synthesis of the cytokine and further support the view that the bacterial extracts studied are indeed immunomodulators, at least under the in vitro conditions examined here. Given the concentrations of endotoxins within the bacterial extracts, the synthesis of IL-113 is unlikely to be due to endotoxins. Indeed, as was the case for NADPH oxidase activation, it has been established, previously that whereas both OM-85 and LPS activate IL-1 secretion, this effect was abolished when heating the bacterial extract, which was not the case with LPS. '6 In conclusion, our data suggest that OM-85, which directly activates the respiratory burst enzyme NADPH oxidase, but without priming, represents a safe therapeutic product in promoting antibacterial activity, without additional pro-inflammatory effect. As suggested by the lack of induction of a classical stress response, NADPH activation by OM-85 does not lead to oxidation induced protein modifications, which would represent the ultimate common signal for stress protein induction. Our results are in good agreement with previous reports [29] [30] [31] showing that OM-85 behaves as an immunomodulator in human monocytes, but not as a stress protein inducer.
